Role of glial metabolism in diabetic encephalopathy as detected by high resolution 13C NMR.
The roles of glial energetics and of the glutamine cycle in diabetic encephalopathy have been investigated ex vivo by (13)C NMR in extracts of adult rat brain. Streptozotocin-induced diabetic or euglycemic animals received intravenous infusions of (1-(13)C) glucose in the absence and presence of trifluoroacetic acid or methionine sulfoximine, two selective inhibitors of the glial tricarboxylic acid cycle or of glutamine synthase, respectively. (1-(13)C) glucose infusions resulted in smaller (13)C incorporation in all carbons of cerebral glutamate, glutamine and GABA in the diabetic animals. Co-infusion of trifluoroacetic acid with (1-(13)C) glucose further reduced the (13)C enrichments in cerebral glutamate and glutamine, the decrease being larger in the diabetic animals than in the corresponding euglycemic controls. Methionine sulfoximine decreased to undetectable levels the fractional (13)C enrichment in the carbons of cerebral glutamine in both groups and had no significant effect on (13)C incorporation in glutamate and GABA, suggesting that glutamine is not the main precursor of glutamate and GABA. Additional animals were infused with (1,2-(13)C(2)) acetate, a major substrate of glial metabolism. In this case, (1,2-(13)C(2)) acetate infusions resulted in increased (13)C incorporation in all carbons of glutamate, glutamine and GABA in the diabetic animals. Together, these results reveal that diabetic encephalopathy has an important effect in astroglial metabolism, decreasing glucose transport and metabolism and increasing the relative contribution of glial oxidative metabolism to the support of glutamatergic and GABAergic neurotransmissions.